This study examined the optimal combination of enterprises in livestock industry in South-West Nigeria. Stratified random sampling technique was employed in collecting data from 360 livestock farmers. Descriptive statistics, budgetary technique and linear programming model were employed for data analysis. Six livestock enterprises, non-integrated poultry, piggery and fishery and horizontally integrated poultry/fishery, poultry/piggery and poultry/piggery/fishery were identified. Livestock farmers in the area are aged with low level of education and large household size do not operate at optimal level based on the available resources. The budgetary analysis shows that the most profitable enterprise combination is integrated poultry and piggery while the enterprise that yielded the least net farm income is non-integrated poultry enterprise. The profitability of integrated and non-integrated livestock enterprises is limited by high cost of production in which the feed cost constitutes the lion's share. The optimal enterprise combinations are the integrated poultry and fishery and integrated poultry/piggery enterprise with poultry/piggery combination being the most efficient. The policy implication from this study requires that both farmers and government must team up to find a means of reducing feed cost by financing livestock research centers and state agricultural development programmes to develop genetically improved breeds of livestock which efficiently converts feed. Labour as a resource was the most limited in the area, there is therefore the need for research to focus critically on indigenously automated livestock equipment that can perform tasks like feeding, vaccination, etc. Farmers in South-West Nigeria and by extension, Nigeria as a whole should concentrate and intensify their livestock combination practices especially that of poultry/piggery, which is the optimal combination enterprise and that of poultry/fishery enterprise combination because of their high profitability levels.
Introduction
The livestock sector accounts for one third of Nigeria's agricultural GDP thereby playing a vital socio-economic role in the Nigerian economy. The traditional livestock industry in Nigeria is noted for providing income, employment, farm energy, manure, transport, food for human consumption and fuel for the domestic industries. They are also a major source of government revenue. The continuous population growth, with the accompanying accelerated rural-urban migration and rise in living standards has resulted tremendous increase in demand for livestock. Majority of Nigerians consume one livestock product or the other, even though per capita protein consumption level is considered low (Mbanasor and Nwosu, 2003) .
Livestock production provides a means of boosting the farm business into balance with the management that is available. The kinds and amount of livestock should be adapted to the managerial efficiency and capacity. With a high level of managerial ability, a large amount of livestock may be profitably added to a farm; however, with poor management, livestock may reduce the profitability of the farming operations.
The livestock sector plays a vital socio-economic role in the Nigerian economy. The animals provide the best type of protein for human consumption, as compared to crops, yet, it is hardly available and in most of the cases it is not affordable by the common man. A majority of Nigerians consume one livestock product or the other, even though per capita protein consumption is considered low. Livestock production has not kept pace with consumption. This increasing gap between demand and supply has led to a steep rise in prices of livestock and livestock products (Mbanasor and Nwosu, 2003) . In Nigeria, the supply of meat falls short of demand. Most Nigerians are poorly fed and suffer from malnutrition due to lack of adequate protein of animal source (Ajala and Alli-Balogun, 2004) . In a nutritional profile of Nigeria, FAO (1990) reported that the protein supply per capita was 44gram, out of which, animal product constituted less than 2%.With the continued rise in the cost of production of beef, mutton and chicken which are the primary sources of animal protein in Nigeria, it has become very necessary to explore other efficient and less common but potential sources of animal protein for economic viability. Ademosun (1999) pointed out that the present average level of protein consumption per capita in Kwara state is less than 7.5g. This according to his study is in line with most states of the federation. Despite the importance of livestock in the economy and the large number of the different species, Nigeria has not been able to provide animal protein sufficient in quantity to meet the per capita animal protein requirement of the citizenry (Onuekwusi, 2001 ). The average Nigerian consumes only about 7g of animal protein daily and this represents a shortfall of 75% (Ibe, 1999) .
Livestock farming in Nigeria is characterized by mixed farming. Several farmers diversify with the aim to reduce risk and increase profitability. According to KayRonald (1981) many business firms diversify or produce more than one product to avoid having their income totally dependent on the production and price of one product. It is assumed that if profit from one enterprise is poor, profit from producing and selling other products may prevent total profit from falling below acceptable levels. In agricultural production, diversification or enterprise combination may reduce income variability if all prices and yields are not low or high at the same time (Bamiro, 2007) . The principles of enterprise combination in farm management is often confronted with the problem of what enterprise should take up, how far should we go in combining the enterprise with another or replacing an enterprise, depend partly on the interrelationship between different enterprises and the price of products and inputs (Adejobi and Kormawa, 2003) .
Further to the above problems on protein sources, it is a known fact that a typical farmer anywhere in the world has limited level of resources. He is faced with the problem of myriads of choices for allocating farm resources between the different livestock enterprises so as to optimize production objectives by making efficient utilization of the available resources and combining the enterprises in an optimal manner. Identifying the best farm plan is a difficult task for small scale farmers with low level of literacy (Ohajianya and Oguoma, 2009) .
The integrated enterprise which will offer farmers the desired results is a decision they often take by trial and error method, the outcome of which is usually uncertain. This study therefore, seeks to determine the cost and returns as well as the most profitable combination of enterprises as well as efficiency of productive resources in Southwestern, Nigeria.
Methodology
This study was conducted in South Western Nigeria. Data were collected from livestock farmers in four States using a multistage sampling technique. Budgetary technique, linear programming and stochastic production frontier were employed for gross margin analysis, optimal combination of resources and productive efficiency analysis respectively.
Budgetary Analysis
The type of budgetary analyses that were employed to determine resource productivity on the farm are the gross margin analysis and Net Farm Income analysis. 
(i). Gross Margin Analysis

Linear Programming Techniques
Linear programming tools find easy application in optimization problem, where the aim is to maximize or minimize a linear objective function subject to a set of linear constraints. For optimal livestock combination problem, the linear programming is considered appropriate because the farmer is interested in a livestock combination that maximizes his or her gross margin. Thus, the solution of the linear program matrix represents the profit maximizing livestock combination and this solution can be tested for changes in resource availability under alternative livestock combination. This same technique was utilized by Adesiyan et al (2004) , in order to achieve their objectives. In using this techniques, certain assumptions have to be satisfied, these includes: Additivity and Linearity, divisibility, finiteness and certainty. The linear programming model is specified thus: The problem is to maximize an objective function subject to the limitation of certain constraints. Table 1 shows the distribution of the socio economic characteristics of the livestock farmers and their households. The results show that most of the livestock farmers' age range between 30 and 60 years but the modal age is 45 years. Several of them have formal education with relevant farming experience that spans between 6 and 20 years, a combination that is expected to culminate to high productivity and efficiency in the management roles of the farmers. There are six livestock enterprises (poultry, piggery, fishery, poultry/fishery; poultry/piggery and poultry/piggery/fishery) that are identified in the study area. Majority of the livestock farmers (64.2 percent) did not combine the livestock enterprises rather they operated them separately. Table 2 indicates the result of the costs and returns structure of an average integrated livestock farm. The result shows that an average farmer invested N2,908,079,60 in the enterprise. This comprises of costs of stocks, feed, drugs and other necessary items including the cost of labour input. Cost of feed (N2,751,740.20) constitute the greatest share of the total cost of production representing 54.62%. This large percentage shows the importance of feed availability and affordability if livestock production is to be improved. Cost of stock was next in value to feed cost in livestock production accounting for about 21% of total cost. Other cost components are labour vaccination and veterinary services. The results in the Table 2 further shows that total revenue of N3,414,078.73 was earned by an average livestock farmer during the period. Three profitability indicators estimated are gross margin (N561,402.40), net farm income (N505,999.16). The profitability index is 0.75 which implies that for every naira sales, 75kobo was earned while the rate of investment is 79.8%, signifying that about 80kobo accrued to the farmers from every naira invested in livestock enterprise. The operating ratio indicates that the total variable cost is about 21% of the total revenue.
Results and Discussion
The cost-return structure of the livestock industry was further examined on the basis of each enterprise and enterprise combinations to ascertain the most profitable enterprise and vise-versa. The results are presented in Table  3 . This result indicates that farmers involved in sole poultry production are likely to encounter problems in terms of the ease of conversion into other combinations since they have a very high percentage of fixed cost. The most flexible is sole fishery production enterprise with the least percentage of fixed cost. The result further shows that cost of feed takes the lion share in all combinations.
The linear programming model result shows that only enterprises X 4 (poultry/fish) and X 5 (poultry/pig) entered the final livestock plan/solution. The optimal value of the linear programming solution is N214,586,446. This is the value of the programme which was obtained by using 124.51kg of feed for poultry/fish enterprise and 38.73kg of feed for poultry/pig enterprise at a gross margin of N171,445,181.97 and N43,141,264.13 respectively.
Discussion
This cost-return structure results presented in Tables 2 and 3 compares favourably with the findings of Olawunmi et al, (2010) on poultry production and Bamiro et al, (2012) on fish production. They both affirmed that feed cost is the major important single cost item associated with livestock production due to the increased cost of feed ingredients such as maize, groundnut cake, soyabean mesh and scarcity of wheat and corn offal.
In summary, all the profitability indicators show that livestock enterprise is profitable in the study area. The various profitability analyses conducted across the combinations shows that it is more profitable to combine two different livestock in order to maximize profit. In terms of gross margin and net farm income, poultry/piggery production recorded the highest value in each category, followed by poultry/fishery and the least is recorded by sole poultry enterprise.
Optimal Combination of the Livestock Enterprises
The linear programming matrix was constructed based on the six identified prominent livestock enterprises in the area. The matrix shows the enterprises gross margin, the available resources and the used resources. The linear programme was analysed using "Tora" software programme. The solution of the linear programme is presented in the table below.
Enterprises X 1 , X 2 , X 3 , and X 6 did not enter the final plan, since they have non-zero opportunity cost indicating that these enterprises were not in the best competitive positions as compared to enterprises X 4 and X 5 . This result further corroborates the result of the gross margin analysis conducted for each enterprise and shows that the best/optimal enterprise combination which is capable of maximizing net farm income in livestock industry in the study area is poultry/fish and poultry/pig enterprises.
The opportunity cost of the excluded enterprises are N2,861,062.33 for poultry, N1,383,632 for fish, N1,191,220.33 for pig and N2,422,781.33 for poultry/fish/pig enterprise combinations. The included enterprises (X 4 and X 5 ) have zero opportunity cost. This result indicates that by forcing any of the excluded enterprises for instance, X 1 (poultry enterprise) into the programme, it is capable of reducing the value of the programme by N2,861,062.33. This implication is similar for other excluded variables in the programme.
The opportunity cost of resources used in livestock production in the area indicates that feed and labour are the only limiting resources. Capital is a non-limiting resource in livestock production in the area. There was N53,478,853.25 of unused capital in the area.
The shadow price of feed is N37,533.57 indicating that by increasing the quantity of feed available by 1kg, the gross margin would increase by N37, 533.57. Also, the shadow price of labour was N877,313.33 indicating that by increasing labour by one manday, the gross margin would increase by N877,313.33. The result implies possibly that for optimal livestock production, feed and labour use should be increased since capital is not limited, so, increased in quantity of feeds per animal and number of labour would increase livestock production in the area.
Conclusion and Recommendations
Livestock farmers in the area are aged with low level of education and large household size. The study reveals that farmers in the study area are not operating at optimal level based on the available resources. These resources are not efficiently allocated in terms of inputs as seen in the optimal plan. Further, the resource use allocation in the study depicts that since the household held some resources in excess, it is an indication of inefficiency in actual resource use by the households in their livestock enterprise. The study further shows that the best enterprise combinations in the study area are the poultry/piggery followed by poultry/fishery. However the profitability of livestock enterprises is limited by high cost of production in which the feed cost constitutes the lion's share. Finally, the result suggested that although an average livestock farmer in the area records a large amount of profit, they exhibit a relatively high level of inefficiency due to technical knowhow.
On the premise of these findings, both farmers and government must team up to find a means of reducing feed cost. Some ways of achieving these is for the government to subsidize livestock production by setting up livestock research centers and state agricultural development programmes to develop genetically improved breeds of livestock which efficiently converts feed. There is need for research to focus critically on indigenously automated livestock equipment that can reduce the work load during feeding and other health management activity. Livestock farmers should adopt cost and risk reduction strategy known as enterprise combination and increase their stock number supplying them with quality feeds so as to foster increased efficiency in livestock production. Livestock farmers in South-West Nigeria and by extension in Nigeria as a whole should concentrate and intensify their livestock combination practices with poultry/piggery, which is the most efficient and optimal combination enterprise followed by poultry/fishery enterprise combination because of their high profit margin as compare to any other livestock combination farming system. 
